Purified protein kinase C phosphorylates a 47-kDa protein in control neutrophil cytoplasts but not in neutrophil cytoplasts from patients with the autosomal form of chronic granulomatous disease.
The neutrophil activators phorbol 12-myristate 13-acetate (PMA), formyl-methionyl-leucyl-phenylalanine, serum-treated zymosan, and IgG-coated latex cause an increase in protein phosphorylation in human neutrophil cytoplasts, concomitantly with an increase in oxygen consumption. After sodium dodecyl sulfate-polyacrylamide gel electrophoresis and autoradiography, phosphorylation was apparent in many proteins, must abundantly in 42-, 47-, 50-, 60-, and 80-kDa proteins. In neutrophil cytoplasts from autosomal chronic granulomatous disease (CGD) patients that were stimulated with PMA, the phosphorylation of a 47-kDa protein is absent. The localization of this protein in PMA-activated control cytoplasts is mainly in the cytosol and, to a lower and more variable extent, in the membrane. After addition of purified protein kinase C to lysates of nonstimulated control cytoplasts, phosphorylation occurred at the 47-kDa level in both the cytosol and the membrane fraction. With lysates of autosomal CGD cytoplasts, in vitro phosphorylation of the 47-kDa protein was completely absent. After separation of cytoplast proteins on a sodium dodecyl sulfate-polyacrylamide gel and excision of the 47-kDa protein(s), phosphorylation of the isolated 47-kDa band was observed in the presence of purified protein kinase C. This reaction was again absent when autosomal CGD cytoplasts were used as starting material. Our studies have identified the 47-kDa protein in neutrophil cytoplasts as a true substrate for protein kinase C and indicate that the defect in phosphorylation at the 47-kDa level in autosomal CGD cytoplasts is due to a defective protein.